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(54)Title: SOUND ENCODER AND SOUND DECODER 



(57) Abstract 

A device which generates a sound source vector has a pulse vector generating 
unit having N (N£l) channels which generates pulse vectors, a storage unit in which 
M (M£l) channels which generate pulse vectors, a storage unit in which M (M>I) 
types of diffusion patterns are stored for each channel, a selection unit which 
selectively takes out the diffusion patterns corresponding to each N channel from the 
storage unit, a diffusion unit which performs calculation of superposition of the taken 
out diffusion patterns and the generated pulse vectors for each channel to generate N 
diffusion vectors, and a sound source vector generating unit which generates a sound 
source vector from the generated N diffusion vectors. 
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5 ufctfoT, zti^-etTx? h^A^-ei*. no-itm** 

zzx\ *nm<DKmxtt, mm^^'o ^mcm^^^t txmm^m 

£i\ 1 OftfjC07 u-Aco^ffc^ d (i) £ U **<7V*7> 

15 -^-^h/i^S,., (i) (HBSI*5fc3l50>&-S§-{fc'<^ h t 

(i) : (1)«: = - h/l^C n (i) : (2) J: *M>'*7 

h/US t ( i ) tCi£Wj\ Hl^ftC n (i) :(2)l*d (i) tS, 
., ( i ) £*&A/£*U:lCi£V^*tCC n ( i ) : (I)* 9 fe^k^BB C ^{C < 
20 V\ L/-^oT:icO-f£|££fi|ffl U ^-fyhX (i) feSt ( i ) frh d 

( i ) ts,., ( i ) ^t^^fesmjtjgm^fititeo^^ h/uti-*u*\ m 

^tt, #H;&<^fi-CI-i:, z<r>9-fy h^ife^^TcoM^^: (9) 
:ti:«to -CHOI'S,, 

25 

*(0 = {S,(0 + P(d(i) + / 2} / (1 + p) (10) 
X (i) :i^-y y ^n/l' 
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26 

i : WK7>g*#5> 
S t (i) , S,._, (i) : h/U- 
t : B#P.3 (7U~2n#-^) 
p : ItettttflMft OS) 
5 d (i) : W7U-Acoa#fk^<^ h/U 

ftsK; (io) wufr^tt-tttt*^^ h/Hr^kcofPii^-efeo, '&¥\*m 
Sv, J:EM^:-e*^^^f^';^46^#x (i) -cm 

{i«t«9, o. 5<p<i. ox-mi-^mtmhH^zt^mmLx\^ 3 

T^$iJ&ff&V\ ^co^asaaasfc^ h/UffktST/u^ y X^-CfcS, 

25 EEE TRANSACTIONS ON COMMUNICATIONS, 
VOL. COM- 2 8, NO. 1, PP84-9 5, JANUARY 19 
8 0) CiotMt^, 
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±=Hk9-?v hcD^f N;u8 0 1 l;tLtfl!S|8 0 2-e«|&ff&9:, 

mbtitt m^m^'/ h *&3Bmtuu 8 o 4^3, --i-m, ^as^jg 

Y (i) =X (i) — /3D (i) (11) 

y ( i ) :^mm^ / y vn> 

X (i) :i^-^yh 

10 D ( i ) : 1 osfl(757 U— &<7)4£&<<jr h/u 

15 5-, »605t'2rWTcO^ (12) iZTrrt, 
£/ I = X(7'(0-C/7(0) 2 (12) 

/-0 

En : nSBeOn— h^irtOSBH 
Y ( i ) : MJ1H^<^ N/U 
20 C n ( i ) : 3— h^u 
n : h"<? h/UCO#-§- 
i : lwKAfcgt 
I : ^ H/K7>££ 

25 S§g|cO/h£v^3- h/ucoS^-Sr^ h/Uco^-^-8 0 6 t LXtitfj-fZ* 
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1-&fr*>, h/W^*«8 0 0 ir Sggflf+^ms 8 0 4 £&fW»U !wu 

§3 — h/uco#-^-£3t#> N ZtiSr^ h/KDf?F-§-8 0 6 
lEt^ fc&fcjfr-f-lnS^^ h>M3-^«8 0 0/j>ib#ibtl^=*- K-^ 
5 Wu£#Jg#Hfl3B8 0 3tcteSrt£;h,fciB*05&-iHI:'<* W^ffl^T"^ h 
/KO«-fr{k£fTfcv\ ^ib^-S^^ h/i~£ffl^T#^*&M58 0 3c7)ft 

10 3) {C«fc«9?T&9, 

Z ( i) =CN (i) +/3D (i) (1 3) 

Z (i) i^it^'/h^ (&<D??-§-fcB#lc:D (i) tut^^^) 

N : h/UCft^- 

C N ( i ) : = — 
15 0 : "f-wmW: (*#7-*) 

D (i) : 1 ofj(7)7- U — -kCO-g-JSjc^ 

il-i-SI (r^-^) Tit, e2!$;h,T£fc'<* h/u^^lcS^VN 
3Hf*SC 7 0 4 icfc^-CH, ft-T-YkSB 7 0 3 X'&htitz.m^Vc^t 
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Ew = Z(V(i)-Sti)) 2 +piV(i)-(dii) + S„(i)/2} 2 (14) 
E w : mfrttttft-flrikmfr 
S t (i) , S t _ l (i) : Ajl-<? 

t -.mm 

5 i : <<9 h/K75^##" 
V (i) :QLW<9 
p : fi*f+»t«ft 

d (i) : myis—AtDQL^rit^? S/u 

$C5£ (14) {C&^T, Ii&£M8cpf**-$*y M* til SB 7 0 2 T'fflW::* 
10 >y hW^ffijCco^ict IHCT'ifoa, tit, iiEfi^tttf^ffc^cDfl 

tbift^5 7 0 5 It, EH-JMB7 0 4J&»<bjf|<b*l£:'<* V^(D^^Bm^ 6 
08^9, H(Cgf+g£|5 7 0 4j*»ibj£&ixfc«*fl:'<* h/i"£E^-Ctt* 

15 ' (DX ~jti:M1&mm\z&)ntf s $-?y htttBSfl 7 0 2 tc^T*-^' 
y S t ( i ) ( i ) S t . , ( i ) 5 g£i£f<t 

±iB7vu=f y XAtcjaJta l p c^HtS-col p c ^-sHkit, a 

25 It, 'J KEi^l*ttJa-^ !/ y KffiBttC J: o h/U*^ 

ft (vq) l-3a>#— #8rc*>s 9 
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•£ti*nmmmxit. ?-?v hi*ai^7 o 2^mu7 0 sow®*: 

{fcgff 7 0 8-C^IE$tl/iA^-<^ h/W^r^-^-y httffi^7 0 2^gf-j"C* 
5 ZCO»£\ itttSP 7 0 5 T'tt, 7 0 4 J: 0 £ 

10 -Cfc-S-te^ h 'MfrfoSB 7 o 7<&rt£&!E8H-a, lOXSffiltf^^ H 

MHa#±a>»£i*» ^ h^¥rt{t^7 o 8 zmm^x. A^-i 

15 7 0 4 &^t«££^TS^fc£*T ft ') ■ 

aS7 o 2 xymzAtj^v h^bom-it^f h^fe^m o 7 .t^tf-itu 

ay^f^-9^9 K^S t (i) £WTc«5*; (i 5) tiotfIL, 
25 &tlti*.jT<9 h^&f-Vy httffi«R7 0 2^8*, 

S t ( i ) «- ( 1 - q ) • S t (i) + q (d (i) + S ,. _ , ( i ) ) / 2 

(15) 
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tt3J£^&**rr, ft#{fc|5£lc,fci9 > 0. 2<q<0. 4-CJfcSWB7 0 
10 5cO$yi»^J;5W-§-fkt04ft*)igUlCJ:i9, Jfctfc^ 7 0 5 cD^eOJfctfc^SWI 

/Nit) £t>[p]±$-&3Zfc#-C£3w£:&fllf&Lfc, -tut, 
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5 v^s-g-^tt^fts^/h $ < * 5 * xw-mt+n^itxm ^T&tzt^i. 

10 *co^ K^i-T-fkirtffi^^^t t>"C#5, 

*i^cOi6 C0||;&fcc0^|§^/J^3 C E L PM^flF-SHfcSSBKti- 
^-ca^-t-S, *HJ6W^JHt % i^teifr&i LX&fk^m^f b^^it 

con^coff^co^rH-i^ K^^^g'drffl'^r^^, A^Hfcilf&co 
20 co^^g£j^Tm^{k£m\ ^{b^^^ h/utTcco^-^y 

25 P>tt, #< cO^WfficO^HfJl&M^ ^WdStLT, ftMftft 
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v 
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*<9 Yi^Wt.. LBGT/u=fyXA (IEEE TRANSACTION 
S ON COMMUNICATIONS, VOL. COM-28, NO. 
I, PP8 4-9 5, JANUARY 1 9 8 0) Id iotMt^., tztz 

XfoZAK fwi'^HHI 9 0 0W^ftIiftis#< 

tf^v\ ftbn^aijiaaE^^ t^&s§gttfg3i5 9 o 4 <bsg8ttfmsB9 o 5 
xmrnmrnxit. ^mmmkLx, ^m^iikx^mmm^xz^ 

« (16) iw^-t-, 

Y (i) =X (i) -0D (i) (16) 

y ( i ) : Tmm&^f b^ 

X (i) 

/3 : flit (*#7-i) 
D (i) : 1 0^7" U— J^^fc^'/ 
i : ^ h/KA&g 

V^k^'S h/M?#«8 9 9(c^^^tlf-3- h^A^Sggf&ffg 
fS 0 E*<&a;&&T0>#a; (l 7) U:?jH- a 

E/: = X(A'(/)-a/7(/)) 2 (17) 
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i 
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En : n#©3-K^^ K^A £ cDgggt 

y ( i ) : ^mmm^? 

C I n ( i ) : =— h/UA 
n : K/UAC0#^- 

I : ^ h/K7>S$ 

&S§8t<7>h$v>=r— K/UAcO#-§-£ = — h/u A 03 ??■$§■£: -fa, 
i-*t?*>» N^-§-«8 9 9 <!:Sgglti-m^9 0 4 U hfrff 

■§-118 9 9 [zfefa&fttz±X<D = - K^<? K^c0tts-C*t>Sg«O/jN$ < jfes 

L"C» =- K^^ K^AcO^f-t, wtl&#Ba K^-J§-«8 9 9 «fc 

V'&bfrt'J&^WL'OJ h'l'Ai 9 0 5^i£5 9 =- K^< 

^ Wu A &i5??g|$9 0 7-^5, 

sgffitfK«B 9 o 5 \ts Tm&m*? h*t, mmu9 o 6 x^mhtitzm 

3fU %<n&m&&%M9 0 7^5, SBffiro^c^WT^ft^: (18) Uijjs 

Z ( i ) =Y ( i ) — C 1 N ( i ) 
£m = £ (Z( / ) - dNC2m{ i)) 2 (18) 

Z ( i ) rfcS-ffcS*^ 
Y ( i ) : ^$J^M^ h/U 
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C 1 N ( i ) : Qfirik'i* h^A 
N : =i- K^<* h/VAO^f 
Em : m#a603— h^BtOSsfi 
a N : K"<* h^A^^iC^-f-STV:/ y ^=l— K 
5 C 2 m ( i ) : =3— h^B 
m : = — hA-BCQ#-§- 

1-£fr*>, h/l^N?l9 0 0 0 5 i: U ^ h/U 

^^-ifS9 0 0 iZfett£titi&X<n = — h^B Wf>-C*t>ffifitW/h$ < 

ftS^-K^ b/\sB<D^%#i&, wtL^=i— h/i'B if 3, 

15 0)*?-*9 0 9 

ijS8 9 9 h/M?-*«9 0 O^^ibftfc^-SHt^ N/UA % Bt.T 

>^W9 0 S/j^ib^ibtlfcTV^y h't, ttlifeitt*iS9 0 3 left' 

Twic^ (19) \c£<oftte'j, 

Z ( i ) =C 1 N ( i ) +a N • C 2M ( i ) + 0 D ( i ) (19) 
25 Z (i) :**^fc^ !^MfcWft#<b$lCD (i) ^LT«[ffi§tL4) 

M : =— h/UBW 
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C 1 N ( i ) : m^rit^? W^A 
C2M (i) : 'fe^it^V h/WB 

aN : =r— K-<^ h^AC0^5C^i-^r >-7' >J K 

5 D (i) : 1 ofjCOT - U— A^sfc^ h/u 
i : y<? Y^(Kd&L 

< w<0K3£#feK:ov^urn^-t" s r^yy -5^- Kte#< <a^x 

10 T« (2 0) eo$?^-ft;^GD£-H-£jfcib, Ctli«*/Mc*5«fc')^W-t- 

^ = EXWO ~ aN W ~ oNC2m,(i)) 2 (20) 
<«o 

EN:=-K^ h ^ A N 5 f f 
N : n- h/U A 

15 t : =i— h/U-AcO^^NT'fe^^ 
Y t ( i ) : B^FbT t li % 9 h >\s 

C 1 N ( i ) : m^-it^V h/UA 

a N : 3- h"<^ H^UAcO^-i-^^-t-^T^^y^^- K 
C2m, (i) K^<^h/UB 

i : KvK73&j& 

ft^rim. (2 0) roi^Ty/^fa-Ktia^ 
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15 i^}C*B^com7c7)||^(75^^{c:/j^j^C E L P M^*?-§-f!^filc:o^ 
Tift 911" 5- *HJa60Jgflgtt, ACELP^-f > r ^$i : s : ^?-i-'f!Sarffl'/ , >^)^^- 

* :?)CEL Plf^f^it'li, Art^fM- 1 o o 1 icJt 

20 LT7-<yu*£MBfc#$f|Hn 0 0 211:, »^$iJ:9-#rft ^fcffo ^ 

^iC'drfil^LT^^^/U^ 1 0 0 

1 0 0 4ft 7 4J\s9&&±=f-ftM\ 0 0 3/j><b#:m£tl5 
25 7 4 i\,*%&\Z-&'>XW$k%M *>0>T\ T&JS&^rlfcl 0 0 5ii*ib<Dmj]X~ 
fozmfc^f h/H 0 0 6 idilj^y^ yioo 7^^Cfc^C0t, 
46 1 0 0 8a»f><Aaj*jT#>58HF'<^ h/H o 0 9i:Hf/rVyi 0 101 
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zzx\ l o o 5 ifi^7-f yu^ic*fi-5ia*oiaj5{ff^«r 

Ifft-JHfii o o 7 fcfijt^^ h/u*«|gcii»SrtLfc^«-efe*, jtlF^ 

* I 0 0 4 Wffi^-efcS-^J&^ff-SI-l 0 1 2 tA^frff^l OOU<0 

raro^fcHtiau ^as^&ssrfT?, ^lai^testtt, ai^nasi 

10 0 1 3t?»ai$4x5M*S:*/Mki-5fe4«>wa^^ H'H 0 0 6co#-5§-i: 

SjC^-r^i 007 t^^wi o i ow*jgffl[«:iiaii-5*as-efe5, 

^tb^gU 0 1411 7-f ;U^«»4-T-(kSl 0 0 3*^^*3^57^ 

15 /H 0 0 6 (O§^o .tl/i^-^ F/H 0 0 9 (Off i t ^ft^tU-filCS 
l^yi 0 0 7 > 1 0 0 QarW^kt^feWaraS^-fS, 

itt^b^r'tt, (2 1) (D^mmmm Eort ( = Nort/Dort) &* 



£ 4 = ^i = j™kk^kL (21) 

I Dort) (c'H'Hclp'H'ffpl-lp'H'Hcf 
25 N o r t : E o r t WfH 13 ! 
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D o r t : E o r t CD$-^5 

H : &J&y4>\'*(M3MtfiT?\ 
H' : HcO^aff^i 

5 X : 9-fy Mf^ (A^^ff h&l&7 A fr* <T>M p A^J 
j£g&M#Lf;it>cO) 

c : JHP^^ 

h (Dftfemm & -h if # ^ a °a IC & (Si ± -C $ 5 i: v ^ 

icj:o-c«j&$iiTv*5, ^wt&fUJSLT, ft* (2 i) -e^£tis& 

15 ^giUfifcO^^ (Nort) ^WTWft^ (2 2) OTt^lK'^W 

//or^{^o)+^^.)+-+^/ /H )} 2 (22) 
a, : i*B^/U*OM©4 (+1/-1) 

i . : i *@^/u*co<3:l: 

23 N : 

0 : ( (p'H'Hp) x- (x l Hp) Hp) H 
(2 2) (DtlXDmZfiil&mk LT^att*LE^JfcJRML"C33tttf, 
gc* (2 1) CD#^g&, g£^j0(^W (N-l) tec0g*&$?-5H+$flll*U 
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tWHW h/H 0 0 9 fca^-IUMB 10 13 tcA^-t-Sfltefe-Cfc*, 
5 111 4lcfc^Ttt, Art£iT,S*fKF'<^ h>Wco^T£*£*aJl-.3BR0> 

(1) JfcKDff*] (N) OSfcU : iUS^? h^S:^J«7^/U^"C^J5Jitfc 

(p'H'Hp) fc, '&J*7-f>u*W7-ryu*fl5#<o£attH ! ff 
?|J (H'H) irSrffgU ±CiEtSBatf^JcO«*iC±IS^7**i:TfT?iJ 
10 N (= (p'H'Hp) H'H) &*ttH-*, 

(2) f?2<Off?'J (M) coma rSJEX* b^Z^ti? 4 iv* Ltz 
^ h/uSrB#Migl«^fifeL, JxfcflT-il- (p'H'H) co^&t 

(3) fc3<AfT*J (L) <7)£j& : (I) VUto L/iff?fJN/!»P>, (2) "C 
15 »ta Lfc?T?lJM&g# L-ttf^J L ££/&-f 3, 

(2 1) CO^JS (Dort) (2 3) WiOTf/jZi 

Dort=(c'H l Hc) (p'H'Hp) — (p'H'Hc) 2 (2 3) 



= c l Nc - (r'c) 2 



20 



= c 1 N c - ( r 1 c ) 1 (r'c) 



= c 'Nc - (c 1 r r ' c) 



= c *Nc - (c *Mc) 



= c 1 (N-M) c 



= c'Lc 



25 



N 



(p'h'hp) h'h +-±.mmmm (i) 



p 1 H * H 



*-.biEi«rftaa (2) 



M 



r r 



-.hlEflM&S (2) 
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L : N-M +-±Mfflim (3) 

c tflHM^h/U 

wixtc«t«9, »^(2D (D&mmmm (Eort) (d 

ort) cofmt^iSfe^ft^: (2 3) Ivia^&^iv J: «J ^fc^i***"?****? 

C^T'tt, fSf*t0fri6, A^W^ff^-cO^V^y Vfmm&t 8000Hz, A 
I g e b r a i c «S^lrff^«^C0^!^HiH (7 U-iNl^ffl) & 10ms, 
10 Jt^? 10ms htz'O 5 ^coi^/^* (+1/-1) coj&flij 

-effr*$*i, 5 oi^-c, (2 3) K£<5< #fl:JgcDff*#ifc&ffc01 

15 /u^lcioTfcjSSft-Cfc^ $t^^ h/Hlic tt&Tco&i*; (2 4) tc 

C = a 0 5 (k- I 0 ) + a,6 (k- I ,) +-+a 4 5 (k- 1 4 ) (2 4) 
(k = 0, 1, --79) 

a, : i \z.m-t%/^\,*<»mfe. (+ 1/- 1) 

20 I, : ^U— 7* i l£M1"<5'"^l/*0)4fcll 

£2 







0 


± 1 


0, 1 0, 2 0, 3 0, 6 0, 7 0 


1 


± 1 


2 t 1 2, 2 2, 3 2, 6 2, 7 2 


2 


± 1 


2, 1 6, 2 6, 3 6, 6 6, 7 6 


3 


± 1 


4, 1 4, 2 4, 3 4, 6 4, 7 4 


4 


± 1 


8, 1 8, 2 8, 3 8, — , 6 8, 7 8 



Z<»b%. ft* (2 3) X'mZtlZftmm (Dart) aTc7)ft* (2 5) 
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^ s SS^;%/y) (25) 
;=0 7=0 

a , : Jl"--? i »CjR1-5^^^<7)ffitt (+ 1 /- 1 ) 
5 I, : ^f^--f WzMrt^^^^\tM. 

L (I I ,) :fT*JL0)l «tT I 

u±(»m.mz£<Q , ace l p^-f^jt*^-§«srffiv^#^ ss: (2 

1) <W^£^SiM0>#T-ig(Nort)f*!&5t(2 2){CJ;orl+m'5THg-efe'9, 
-£\ ^©3l(Dort)rt^5t (2 5) (CioTtf^^-efe^Z^/j^A^, 

10 or, ACELP^-f7 i cojiip^«s:ffi^^:»^-, jfta: (2 i) <nmmm 
^^(D^fcn-r z<n-ctti£< s ft+m*^ (22) cio- ^sto 
^ (25) ^£^xzti?tint%-fz>~tx\ *m\z$r^&%mn*%m 

15 m&n^^^X(DWLWX>h'itz1jK (2 2) <nm%5:Z <-fZ> Jzyfzm 
* hMcttLXgn*. (2 l) ritlLt, j e<Att£**{fc-rsi«'<^ 
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5 hfr&J&^&k* 

jtfjfB/^*^ h/^j^^ai*, Nffico^/u*^ h/i'&tt&#)U:£j*-f 
15 Si^^tSfS^^ h/^fiSSfi. 

t.-\ 

ci(n) = ]T - k)di(k) 

{£U n : 0~L- 1 
20 L : tett-i* h^S 

i : s ? J r*Jl'&W 

j : ffitfc'^ ( j = 1 ~M) 

c i : 3- J r*fl' i cD&tfc^ h/U 

wi j jl@£D»^y 
25 d i : f-^^/U i (O/^/U^-^^ h/W 
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d i = ± 5 (n-pi) , n = 0 ~ L - 1, 
p i : i (O'*/*' 

c(rt) = xc/(rt) 

ill 

c i : Itfc^ ^ h 

i : ( i = 1 ~N) 

n h/l'S**-* (n = 0~L-l : (i U Ut^H^ r/l^) 

10 5. #W*«&flF*rt:-t-£fca&(OC E L PM^^^-fk^g^^^-c, 

15 £ Ktz^f&^P kAfi^Pk & tHM* 5 k . 

20 £ ajt-f 5 C E L P ® W*r$?-SHfc2£B s 

6. »#Jf 5iCffitt<7>CE L PS^^fk^B^js^-C, 

25 7. If#^6!cism^CELPSli : ^^?F-^{^:^«!c:ioV^r, 
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fltr ^ u - a com ^ritm^m xnm^to&mLx&^tLLg^m 

litSCEL PM^^??^b^go 

10. ff#Jf 5 KlfEf^C E L PM^^fcjgSUl&^T, 

15 A/** >-e&S - i %ftmk1rz CEL PSW^r?f #ft3Sfl a 

11. 3*#JI 5 !ci5«tco c E L P M&Pttm b^fit-is v ^ , 

20 19, /j>o, 'XHll»i59^^yffc5:i:mi:t4CEL 
PS#*flF*<fc;£tI, 

12. »#jjn itwia«cocELPS*^^k^*c*svN-t, 

25 S d i & 1" * C E L P S^^ft^®, 

13. If^o (ClS&cDC E L P^^^ffcggWo^-t, 
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ELPSf^ftSIl, 

14. 1 3 WKIfr«OC E L PM1tPn*HkmWz&^X* 

P> ft* * o r v n 9 * - * srffl v N-C&tfc^* v<7)M£-££r^H£ 

1-6 c e l pm&pftfHtmm* 

10 15. IS^JS i 4 {cismcoc E L PM#7*ft4Hfc2£BU:*5^-c\ 

16. SfjftfS 5 izmmn C E L PS^^^t^MtCl^^-C, 

20 17. St#Jl 1 6(C|5tfeCOCELPM^^^g(CioVN-C, 
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